Patellofemoral joint force and stress during the wall squat and one-leg squat.
To compare patellofemoral compressive force and stress during the one-leg squat and two variations of the wall squat. Eighteen subjects used their 12 repetition maximum (12 RM) weight while performing the wall squat with the feet closer to the wall (wall squat short), the wall squat with the feet farther away from the wall (wall squat long), and the one-leg squat. EMG, force platform, and kinematic variables were input into a biomechanical model to calculate patellofemoral compressive force and stress as a function of knee angle. To asses differences among exercises, a one-factor repeated-measure ANOVA (P = 0.0025) was used. During the squat ascent, there were significant differences in patellofemoral force and stress among the three squat exercises at 90 degrees knee angle (P = 0.002), 80 degrees knee angle (P = 0.002), 70 degrees knee angle (P < 0.001), and 60 degrees knee angle (P = 0.001). Patellofemoral force and stress were significantly greater at 90 degrees knee angle in the wall squat short compared with wall squat long and one-leg squat, significantly greater at 70 degrees and 80 degrees knee angles in the wall squat short and long compared with the one-leg squat and significantly greater at 60 degrees knee angle in the wall squat long compared with the wall squat short and one-leg squat. Except at 60 degrees and 90 degrees knee angles, patellofemoral compressive force and stress were similar between the wall squat short and the wall squat long. Between 60 degrees and 90 degrees knee angles, wall squat exercises generally produced greater patellofemoral compressive force and stress compared with the one-leg squat. When the goal is to minimize patellofemoral compressive force and stress, it may be prudent to use a smaller knee angle range between 0 degrees and 50 degrees compared with a larger knee angle range between 60 degrees and 90 degrees .